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Received January 22, 2015; accepted December 29, 2015AbstractBackground: Striae gravidarum (SG), commonly called stretch marks, is an important cosmetic problem which is not treatable, although pre-
ventive measures might be effective. The aim of this study was to determine individual risk factors causing SG and the degree to which pre-
ventive measures could be effective.
Methods: This prospective observational study included 211 singleton primiparous pregnant women who were hospitalized for birth and who did
not have systemic diseases or other risk factors, like drug use or polyhydramnios. Patients were examined and divided into two groups with
respect to whether or not they had striae. Individual features were compared between the two groups.
Results: While 159 patients (75.4%) had SG, 52 (24.6%) did not. Patients with striae had a significantly lower mean age and higher mean
preconceptional body mass indices than ones without striae ( p < 0.001 and p ¼ 0.001, respectively). Family history ( p ¼ 0.002), having a male
baby ( p ¼ 0.042), and lower educational level ( p ¼ 0.033) were also statistically significant in predicting striae. Use of preventive oil or drugs,
smoking status, skin type, water intake, and level of financial income did not significantly predict SG.
Conclusion: Informing women preconceptionally on the importance of modifiable risk factors, such as body weight and maternal age before
pregnancy, can be useful, considering that stretch marks are carried for a lifetime and there is no conclusive treatment.
Copyright © 2016, the Chinese Medical Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Stretch marks on the skin which develop on the mother
during pregnancy are termed striae gravidarum (SG).
Although they do not lead to medical problems, they are
considered an important cosmetic problem since they may
remain permanently on the skin. Striae which are red or purple
in color at onset lose their color in time and become pale
streaks. In severe cases, SG may lead to itchiness and rest-
lessness in the pregnant woman.1 The prevalence of SG varies
from 50% to 90%, according to various sources.2 They mayConflicts of interest: The authors declare that they have no conflicts of interest
related to the subject matter or materials discussed in this article.
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).occur anywhere, especially on the abdomen, breasts, hips, and
legs.3,4
The etiology of SG is unknown. It has been stated that
estrogen, relaxin, and adrenocortical hormones (as in Cush-
ing's disease) may play a role in the development of striae due
to their effect on collagenous tissue.5 In another study, it was
reported that decreases in elastin and fibrillin in the dermis
may influence SG.6
Many risk factors have been suggested for the develop-
ment of SG, such as prepregnancy maternal weight,7 weight
gain during pregnancy,8 maternal age,9 skin structure,10
family history,1 race, and birth weight; these have been
investigated, but their effect has not been clearly
proven.5,11,12 In 1959, the “stretch” hypothesis was put for-
ward by Poidevin,13 and accordingly, it was thought that
rapid growth in abdominal and hip circumference during
pregnancy may lead to additional striae, but no relationshipsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
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studies, no definitive method could be demonstrated to pre-
vent or treat SG development.14
The aim of the present study was to investigate the effect of
daily fluid intake and preventive measures, in addition to
previously investigated risk factors, on the development of SG
in a Turkish pregnant population.
2. Methods
A total of 211 term (37 weeks or more) primiparous
pregnant women who were admitted to Zekai Tahir Burak
Women's Health Care Training and Research Hospital between
August 2013 and October 2013 with onset of labor were
included in the present prospective observational cohort study.
Approval was obtained from the ethics committee of the
hospital (approval date/number: 23.08.2013/15), and written
informed consent was obtained from every patient. Cases with
multiple pregnancy and polyhydramnios (which increases
abdominal circumference), foreknown systemic diseases
(diabetes, hypertension, goiter, asthma, collagen tissue dis-
ease), those who used drugs, except for multivitamin prepa-
rations and iron compounds and cream for skin scars, and
those who were not eligible to answer a questionnaire were
excluded from the study. The age of the patient, pregnancy
week, presence of SG, week of onset of SG, treatment used to
prevent SG (oil/cream ointment, laser treatment), history of
smoking, daily mean fluid intake (liters), skin type of the
woman according to the Fitzpatrick classification,15 the pres-
ence of striae in the adolescent period, a history of SG in the
mother or sister, the presence of striae in other sites in the
body, weight and body mass index (BMI; kg/m2) prior to
pregnancy, BMI and abdominal circumference at admission
(in cm from the level of umbilicus), birth weight and sex of the
infant, income level of the family according to the data of
Turkish Statistics Institution, and education level of the
mother, were recorded on study forms.
Cases were divided into two groups: those with striae and
those without striae. Factors that could have an effect on striae
development were compared between groups. In cases with
SG, striae on the abdominal region were scored by the same
investigator, according to the Davey method.11 Accordingly,
the abdominal region was divided into four main quadrants
(lower right, upper right, lower left, upper left) and each pa-
tient was scored in the range 0e8, according to the presence of
striae in each quadrant: 0 (absent), 1 (a little), or 2 (much).
All analyses were conducted using SPSS software, version
17.0 (SPSS Inc., Chicago, IL, USA). Variables were distrib-
uted homogenously in SG and non-SG groups. Variables were
analyzed at the 95% confidence level. Descriptive statistics,
Student t test, Chi-square (c2), and logistic regression analyses
were used. To assess the association of SG and the amount of
daily water consumption, the c2test for linear trend was per-
formed. A p value < 0.05 was considered statistically
significant.3. Results
Of 211 study participants, 159 (75.4%) had SG (Group 1)
and 52 (24.6%) did not have SG (Group 2). In Group 1, 71 had
SG (33.6%) only in the abdominal region, 31 (14.7%) only in
other regions (hip, thigh, breast), and 57 (27%) in both
abdominal and other regions. When participants in Group 1
were evaluated in terms of the onset time of striae, it was
established that SG developed most commonly between 29
and 36 weeks of pregnancy (n ¼ 60; 37.7%), and rarely within
the first 12 weeks in women without striae before pregnancy
(n ¼ 2; 1.3%). The severity of SG in Group 1, according to
Davey scoring, was as follows: 33.9% (n ¼ 54) were mild
(score 1e2), 31.4% (n ¼ 50) were moderate (score 3e6), and
15% (n ¼ 24) were severe (score 7e8). Pregnant women
included in the study were divided into three groups, accord-
ing to their skin types: Type A (Fitzpatrick Types 1 and 2),
n ¼ 64, 30.3%; Type B (Fitzpatrick Type 3), n ¼ 83, 39.3%;
Type C (Fitzpatrick Type 4), n ¼ 64, 30.3%. Of pregnant
women, 52.1% (n ¼ 110) used no antistretch cream or oil.
Some 34.6% of them (n ¼ 73) used only oils (almond, cocoa,
and olive oil) from the second trimester on, 10% (n ¼ 21) used
only antistretch cream in the same time period, and 3.3%
(n ¼ 7) used both oil and cream.
With regard to sociodemographic characteristics, no sig-
nificant difference was found between groups in terms of
methods for preventing striae, smoking, skin type, daily water
consumption, striae history in adolescence, and income level.
In the SG group, the presence of positive family history was
significantly higher than in the group without SG ( p ¼ 0.002).
In addition, the presence of a male fetus ( p ¼ 0.042) and low
education level of the mother ( p ¼ 0.033) were also found to
be significant factors in the development of SG (Table 1).
The mean age of the SG group was significantly lower than
that of the non-SG group (23.1 ± 4.4 years vs. 26 ± 4.9 years,
respectively; p < 0.001). In the group without SG, pre-
pregnancy BMI was significantly lower than in the SG group
(21.2 ± 3.5 vs. 23.2 ± 3.7, respectively; p ¼ 0.001). The BMI
value at admission was significantly higher in the SG group
than in the group without SG (28.9 ± 3.5 vs. 26.6 ± 3.8,
respectively; p < 0.001). In addition, abdominal circumfer-
ence, the ratio of abdominal circumference to the length of the
woman, and birth weight of the infant were significantly
higher in the SG group. No significant difference was found
between the two groups with regard to the difference between
BMI at birth and prepregnancy BMI, weight gain during
pregnancy, the ratio of weight gain to length, and gestational
age at birth (Table 2).
According to logistic regression analysis, including all
variables found to be significant in one-by-one comparisons,
i.e., age, prepregnancy BMI, BMI at admission, abdominal
circumference, birth weight, family history, sex of the infant,
and maternal education level, it was established that each unit
of decrease in maternal age increased the risk of SG by 1.15-
fold [relative risk: 0.87; 95% confidence interval: 0.80e0.94]
(Table 3).
Table 1
The development and comparison of personal characteristics according to the
presence or absence of striae.
Striae absent
(n ¼ 52)
n (%)
Striae present
(n ¼ 159)
n (%)
p
The use of any preventive method
Does not use 32 (29.1) 78 (70.9) 0.252
Oil 16 (21.9) 57 (78.1)
Cream 4 (19) 17 (81)
Oil þ cream 0 7 (100)
Smoking
Nonsmoker 35 (23.2) 116 (76.8) 0.543
Absent in pregnancy 12 (31.6) 26 (68.4)
Present in pregnancy 5 (22.7) 17 (77.3)
Skin type
Type A 13 (20.3) 51 (79.7) 0.580
Type B 23 (27.7) 60 (72.3)
Type C 16 (25) 48 (75)
Daily water consumption (L)
<1 6 (28.6) 15 (71.4) 0.770*
1.1e2 18 (20.9) 68 (79.1)
2.1e3 21 (26.9) 57 (73.1)
>3 7 (26.9) 19 (73.1)
Adolescent period striae history
Absent 33 (22.3) 115 (77.7) 0.225
Present 19 (30.2) 44 (69.8)
Income level
Very lowelow 34 (22.2) 119 (77.8) 0.180
Middleehigh 18 (31) 40 (69)
Family history
Absent 19 (42.2) 26 (57.8) 0.002
Present 33 (19.9) 133 (80.1)
Sex of the infant
Girl 31 (31) 69 (69) 0.041
Boy 21 (18.9) 90 (81.1)
Education level
Primary school and less 17 (17.7) 79 (82.3) 0.034
High school and over 35 (30.4) 80 (69.6)
* Chi-square test for trend.
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The present study is the largest study in the literature on SG,
investigating 25 different variables. In our study population,Table 2
Comparison of variables between groups.
Str
Age (y) 2
Prepregnancy BMI (kg/m2) 2
Postpregnancy BMI (kg/m2) 2
Abdominal circumference (cm) 10
Abdominal circumference/length (cm/cm) 0
Birth weight (g) 34
Difference between postpregnancy and prepregnancy BMI (kg/m2)
Weight gain (kg) 1
Weight gain / length (kg/cm) 0
Gestational age at birth (wk) 3
Values are given as mean ± standard deviation.
BMI ¼ body mass index.the prevalence of SG was 75.4%, congruent with the results of
other studies in the literature.10,16,17
In a study carried out by Davey,11 the use of oil and/or
cream was found to be effective in preventing the development
of striae; in the present study, similar to the study of Thomas
and Liston,12 oil and/or cream were ineffective from the sec-
ond trimester onward against the development of SG. When
the effect of cigarette consumption was evaluated, similar to
the study of Osman et al,8 it was not an important factor. With
regards to the comparison of patients with respect to skin type,
as in the study of Ghasemi et al,10 skin type was not an
important factor in the development of SG. Similarly,
adolescent history of striae was not a significant factor, as
reported by Chang et al.1
In previous studies, the rate of SG was significantly higher
in women at low income level;9,11,12 in the present study, the
development of SG was found at a similar rate in women of
low or higher income levels.
As in previous studies,1,7,9,10,17 family history of SG was a
significant factor for its development. Ghasemi et al10 stressed
that genetic factors play a role in SG.
Although a previous study by Osman et al8 reported that the
sex of the infant had no significant effect on the development
of SG, in the present study, the rate of SG was found to be
significantly higher in pregnant women with a male fetus.
Atwal et al9 reached the same conclusion as ours regarding the
effect of fetal sex, finding a higher incidence of SG in women
with male fetuses. This may be due to different levels of sex
steroids between the fetal genders. However, there is no study
in the literature to explain the mechanism of this entity.
When patients were evaluated according to their education
level, it was established that the rate of SG was significantly
higher among primary school graduates. It was thought that
this was because pregnant women in this group conceived at
an earlier age without adequate information on healthy nutri-
tion. Education levels of the patients may have an effect on not
only diet, but also exercise habits. However, these two vari-
ables were not investigated in our study.
Among the variables evaluated in the present study, the most
important one is maternal age. As previously reported,7,9,12iae present (n ¼ 159) Striae absent (n ¼ 52) p
3.1 ± 4.4 26.0 ± 4.9 <0.001
3.2 ± 3.7 21.2 ± 3.5 0.001
8.9 ± 3.9 26.6 ± 3.8 <0.001
1.4 ± 8.5 97 ± 7.6 0.001
.62 ± 0.05 0.59 ± 0.05 0.002
07 ± 415 3158 ± 372 <0.001
5.6 ± 1.9 5.3 ± 1.7 0.333
4.8 ± 5.2 14.0 ± 4.4 0.343
.09 ± 0.03 0.08 ± 0.02 0.367
9.4 ± 1.1 39.1 ± 1.3 0.850
Table 3
Logistic regression analysis of significant factors.
Risk factor RR (95% CI)* p
Age 0.87 (0.80e0.95) 0.001
Prepregnancy BMI 1.10 (0.88e1.36) 0.400
Postpregnancy BMI 1.08 (0.85e1.36) 0.525
Abdominal circumference 1.00 (0.92e1.07) 0.924
Birth weight 1.00 (1.00e1.00) 0.028
Family history 2.12 (0.92e4.87) 0.089
Infant gender 1.49 (0.71e3.13) 0.293
Education level 1.65 (0.76e3.57) 0.204
Bold values indicate the statistical significance (p < 0.05).
BMI ¼ body mass index; CI ¼ confidence interval.
* RR: relative risk.
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It was demonstrated in a previous study that the structure of
fibrillin is more fragile in younger women, which may more
easily lead to striae development.6
Similar to the report of Thailand et al,7 we established that
prepregnancy BMI and BMI at birth values were significantly
higher in the group with SG than without. Differences between
prepregnancy and postpregnancy BMI were more marked in
cases with SG, but the difference between groups was not
statistically significant. In a study with a larger number of
cases, this difference may be found to be significant.
Like Ghasemi et al,10 we observed that abdominal
circumference of the pregnant woman was significantly higher
in those with SG. The ratio of abdominal circumference to
length was significantly higher in cases with SG, which is
important since this variable was not addressed in previous
studies.
When weight gain during pregnancy was evaluated,
although studies in the literature reported that the difference in
weight gain during pregnancy between those with SG and
those without SG was not prominent,1,10 in the present study,
weight gain was significantly higher in the SG group. This
may be because SG occurs as a result of increasing skin ten-
sion, caused by thickening of the subcutaneous tissue.
Consistent with previous studies,7e9,12 birth weight of the
infant was found to be significantly higher in the group with
SG. It was thought that this may be attributed to the over-
stretching of the skin. Exercise during pregnancy may reduce
the formation of SG by controlling weight gain. Exercise
methods that are suitable for pregnant women will help to
increase abdominal muscle strength, and this will also reduce
the stress and strain on the abdominal skin that have made by
the uterus. Despite the fact that some women are genetically
predisposed for SG, athletes and women accustomed to heavy
physical work get very few or no stretch marks. We did not
study the effects of exercise on SG development. However, it
is difficult to evaluate exercise habits as well as nutritionalstatus. These may be expressed as a limitation of our study.
However, a previous study demonstrated that these two vari-
ables had no effect on the striae development.18 The effects of
diet and exercise should be new research foci in the future,
because there is a lack of data on these factors in pregnancy.
In conclusion, considering that SG is an important cosmetic
problem which is not treatable, it is reasonable to inform
women planning to conceive of the importance of factors
influencing SG, such as prepregnancy body weight and the
maternal age of conception.
Acknowledgments
We thank the women who were willing to participate.
References
1. Chang AL, Agredano YZ, Kimball AB. Risk factors associated with striae
gravidarum. J Am Acad Dermatol 2004;51:881e5.
2. Salter SA, Kimball AB. Striae gravidarum. Clin Dermatol 2006;24:
97e100.
3. Freedberg IM, Eisen AZ, Wolff K. Fitzpatrick's dermatology in general
medicine. 6th ed. New York: McGraw-Hill Professional; 2003.
4. Gabbe SG, Niebly JR, Simpson JL, editors. Obstetrics: normal and
problem pregnancies. 6th ed. New York (NY): Churchill Livingstone;
2012. p. 1086.
5. Liu DT. Striae gravidarum. Lancet 1974;1:625.
6. Watson RE, Parry EJ, Humphries JD, Jones CJ, Polson DW, Kielty CM,
et al. Fibrillin microfibrils are reduced in skin exhibiting striae distensae.
Br J Dermatol 1998;138:931e7.
7. Thailand J-Orh R, Titapant V, Chuenwattana P, Tontisirin P. Prevalence
and associated factors for striae gravidarum. J Med Assoc Thai 2008;91:
445e51.
8. Osman H, Rubeiz N, Tamim H, Nassar AH. Risk factors for the devel-
opment of striae gravidarum. Am J Obstet Gynecol 2007;196:62. e1e5.
9. Atwal GSS, Manku LK, Griffiths CEM, Polson DW. Striae gravidarum in
primiparae. Br J Dermatol 2006;155:965e9.
10. Ghasemi A, Gorouhi Rashighi-Firoozabadi, Jafarian S, Firooz A. Striae
gravidarum: associated factors. J Eur Acad Dermatol Venereol 2007;21:
743e6.
11. Davey CMH. Factors associated with the occurrence of striae gravidarum.
J Obstet Gynecol Br Commonw 1972;79:113e4.
12. Thomas RGR, Liston WA. Clinical association of striae gravidarum.
J Obstet Gynecol 2004;24:270e1.
13. Poidevin LOS. Striae gravidarum: their relation to adrenal cortical hy-
perfunction. Lancet 1959;2:436e9.
14. Young GL, Jewell D. Creams for preventing stretch marks in pregnancy.
Cochrane Database Syst Rev 2000;2:CD000066.
15. Fitzpatrick TB. The validity and practically of sun-reactive skin types I
through VI. Arch Dermatol 1988;124:869e71.
16. Muzaffar F, Hussain I, Haroon TS. Physiologic skin changes during
pregnancy: a study of 140 cases. Int J Dermatol 1998;37:429e31.
17. Kartal Durmazlar SP, Eskioglu F. Striae gravidarum: associated factors in
Turkish primiparae. J Turk Acad Dermatol 2009;3:93401a.
18. Schwingel AC, Shimura Y, Nataka Y, Kazunori O, Tanaka K. Exercise and
striae distensae in obese women. Med Sci Sports Exerc 2003;35:33.
